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(m, 1H) 2. 4 land 2. 4 4 (Sx2, 3H), 3. 18-3. 27 (m, 3 H 
) , 3. 4 2 - 3. 5 5 (nu 2 H) , 3. 8 0-3. 9 1 (m, 1H), 3. 9 2-4 
. 2 8 (m. 3H), 5. 0 5 - 5. 0 9 (nu 2H), 7. 2 7 - 7. 3 7 (m. 7H 
) . 7. 6 8 - 7. 7 0 (d, J = 8. 0. 1 H) , 7. 7 9-7. 8 1 (d, J = 8. 
0, 1H) 

[«*«4] s (2S) -lfn>jy^f^) 

-f &o ) 

[0 116] 
[^3 2] 

CH 3 0 ^ /C00C 2 H 5 




(4R) ( 2 S) - (P- hJH^H-^**'>^^ H°nUv> 

- 1 - *j^>i^>^;vx^r;V©Ii»N, N-^f^A75 Fl 0 0 0 
mn: «u »'JvA 1 1 7. 2 g (1. 5 e q. ) £ J: #4 - Kn 
Si^9 4 0 g (leq.) 6 0 - 8 0 ««« Lfcft, 7^M*- 1 

*i>T?2IH«lffiUfeo #«UB 1 0%JftBft*y^A2K»«^J:a r lN«[BftT?«fei#' 

"nMR°(CDC1s) * : 1. 3 8 (t, J = 7. 2 Hz, 3 H) , 2. 0 7 (m 
, 1H) 2. 32 (brd, J-14. 4Hz, 1 H) , 3. 29 (s, 3 H, OMe 
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^-v". 18/ 



0 4 (m, 1H) 



), 3. 51 — 3. 69 (m, 2 H) , 3 . 9 7 (m, 1 H) , 4 
4 17-4 4 7 (series of m, including q a t 8 4 

3 4 J = 7. 2Hz, totaHH), 5. 16 (m, 2H) , 6. 81 (d, ] 
= 8. 8Hz, 1H) , 6. 97 (d, J=8. 8Hz, 1 H) . 7. 37 (m, 5 H) 

7. 87 (d, J = 8. 8Hz, 1H) , 7. 98 (d, J = 8 
MS (ESI) ; m/z : 4 1 4 (M + + l) . 



8 Hz, 1 H) 



mmm 5 ] 

4- ( (4 S) 
• 5/ a. *J WM. 
[0 118] 
lit 3 3 ] 



CHoO 



(2s) -tfn V v-;v^ h^v) ^Mmk^^^-r^ 




H (G00H) 



G00C. 2 H 5 



[0 119] 

4 _ ( (4S) _ K jfn^- (2S) -fcTny h*5<0 

L7t x^-«:^y^Mi5g (o. iw/w%) *inx.7K*^*#A 

C>i^^U^T, 3«fW«#». SNIfc^iSU 4- ( (4S) -Xh*v- ( 
2s) -tfimjv-;!^ h^v) ^i^^^^-^-^-r^ ' '>a9»tttLtl 2 5. 7 
g ( (4R) (2S) -^nr^f^r;v-l-*^>^>^ 

x^fi^») (6 0. 2%) £#^ 0 
1 H-NMR (CDCls) * I 1. 36-1. 
5-2. 10 (m. 1H), 2. 51-2. 58 

, 1H), 3. 37 (s, 3H) ,3.6 1-3 
19-4. 47 (mu 6H) , 7. 07-7. 
1-8. 0 2 (d, J = 8. 8, 2H) 



3 9 (t, J = 7 . 
(nu 1 H) , 3 . 
. 6 4 (d, J = 1 
0 9 (cU J = 9. 



, 3H) 
4 - 3 . 



, 2 
4 3 



8, 3 H) 
2H) > 8 



0 
(m 
4 
0 



^N-l^*****-*- (4S) (2S) -fnyy-Wf^ 

) 



CHoO 



[0 12 0] 
m 3 4 ] 




C00G 2 H 5 



i 

Boc 

[0 12 1] 

4 - ( (4S) h^rv- (2 S) 
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^•i/afil 100g (0. 3 8mol) fc^y-^ 4 0 0 m 1 £> J: 0**4 0 0 
mltiSUff 56. 8g (2. 5eq. ) *MtL 3 0 *£iH fc L, 

%ti:iHt7'fJVy*-*^-h 68. 4ml (1. 1 e q. ) fciftT L#H£8I#M& 
, 7Ki£T£ &K4!$W«^L^ffiLfcilSSfc£$&U 4- (N- t 7*f^i/*W-;V- 
(4S) -^1^~>- (2S) -fcfny h^r-» Slfiif^xxfJ^ 9 

4. 4 g (9 1. 9 %) £#fco 

1 H — NMR (CDC 1 3 ) 8 : 1 . 36-1. 39 ( t , J = 7. 2, 3 H) , 1. 4 
9 (s, 9H) > 2. 00-2. 15 (nu 1H) , 2. 28-2. 31 (dd, J = l 
. 6, 14. 0 1H) , 3. 33 (s, 3 H) , 3. 47-3. 55 (m, 2H) , 3. 
94-4. 17 (m, 2 H) , 4. 25-4. 37 (m, 4 H) > 6. 90-7. 00 ( 
nu 2H) , 7. 9 7 - 7. 9 9 ( cU J = 8. 8, 2 H) 

mmm 1 j 

4- (N-trF^y*^*-^- (4S) ^y- ( 2 S ) - y v-;v^ h * 



4- (N-t77^y*^f-iV- (4S) -^h*^- (2S) 
^y) ^iflif^^fJHg (0. 024mol) 4 5 m l i3 «£ ft 8 " 

WWi 1 . 4ml fciMPf U Rh / A 1 2 0 3 1 . 8 g H 2 L 

ffi^J 2 MP at? 1 B#HMI#U Rh/Alz 0 3 fcfcfllffe. *#SL7to 
1 H — NMR (CDCls) * I 1. 2 4 a n d 1 . 25 (t, J = 7. 2Hz, tot 
al 3H), 1. 28-2. 38 (series of m, including s 

at d 1.46, total 20H), 3. 14-4. 16 (series o 
f m, including s at S 3.30, total 12 H) . 
L C-MS ; m/ z : 2 8 6 (M + - Boc + l) , 408 (M + +N a) . 

mmm s ] 

4- (N-tyf+y*)V*-JV- US) (2S) -fn'J^-^^ >^ 

v) u^^y *>W*r>Bft (T^^K Bocl±||l3ft:/h*S'#/l'#— 
o ) 

[0 12 4] 
[ft 3 6] 
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[0 12 3] 
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4- (N-tyh^->*JV'f-;V- (4S) h^rv- (2S) -fcfn'Jv-^^h 

■^m»LfZo mUl O'CmT^^-ipL, N a H 2. lg (52. 5mmol) fei^x 

^ 7 2. 8ml (47. 5mmol) 1 R9« L£ 0 

tK^ LtK 0 . 5ml £ Jn£S^T*l-»#tJL 2 N H C 1 fclJUk. h Jlszcy-c- 2 mttfcBm 

1 H — NMR (4 0 0MHz, CDCh) 8 \ 1 . 13-1. 32 (2H, m) 
, 1. 46 (9H, s, t-Bu), 1. 49-1. 65 (3 H, m) , 2. 05-2 
. 29 (7H, m) , 3. 2 4 - 3. 2 6 ( 1 H, m) , 3. 30 (3H, s, OMe 
), 3. 34-3. 96 (6 H, m) 

mmm 9 ] 

l7>^-4- ( (4S) h^r->- (2S) -H'U'Jy-iM f^rv) v^D^dr^- 

>*;^"/|xfjVx^r)V' (-) *>7 7- ^W/|t 
[0 12 6] 
[ft 3 7] 




■COOCgHg 
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H CSA 
[0 12 7] 

4- (N-t7^y*J^V- (4S) -^h^v- (2S) -fn'Jyx;^ f 
^r->) n^^#;wi?>^<7)$|^£ 1 n HC 1-E tOHTi)SL5 0tt« 

(4S) Ry- (2S) - tfm; h v) y^OA^>^;^'yixf 

^x^T)W (-) *>7 7-/;iV*>iS^9. 3g (6 8%) Hfc, 
1 H-NMR (400 MHz, CDCh) 5 : 1. 21-1. 27 (5H,m 
) , 1. 41-1. 51 (3H, m) , 1. 99-2. 12 (5 H, m) , 2. 23-2 
. 25 (1H, m) , 2. 91-2. 96 ( 1 H, m) , 3. 09-3. 12 (2H, m 
) , 3. 22-3. 28 (5H,m), 3. 45-3. 54 (2 H, m) , 3. 90-3 
. 93 (1H, m) , 4. 08-4. 14 (2 H, m) 
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HO R2 °y R20. R2o 

V^COOH S^«C00R2 %P^C00R2 b ^Xv" 0H 
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imft*,\ iff 
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#112 0 0 3-43 1 686t (Hi©^: en y S?>R§*#0KB&) 
liira^i; L,T> Hlffl #£3S> i*rS ^A© 3 £#IE 



mm jfcertRO* jii lTBiesiat 
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